By making use of the techniques of the differential subordination, we derive certain properties of -valent functions associated with the Dziok-Srivastava operator.
Introduction
which are analytic in the open unit disk = { 1}. We write 1 = . Suppose that and are analytic in . We say that the function is subordinate to in , or superordinate to in , and we write or , if there exists an analytic function in with = and 1, such that = . If is univalent in , then the following equivalence relationship holds true (see [1] [2] [3] ):
For functions given by
we de�ne the Hadamard product (or convolution) of 1 and 
For complex parameters 1 … and 1 … ℤ − = { −1 −2 …} = 1 … , the generalized hypergeometric function is de�ned (see [4] ) by the following in�nite series:
where is the Pochhammer symbol de�ned, in terms of the Gamma function Γ, by
Corresponding a function ℎ 1 … … 1 … de�ned by
Dziok and Srivastava [5] considered a linear operator 
If ( , ) is given by (1), then we have
where
To make the notation simple, we write , , 1
It easily follows from (9) or (10) that [7] . In the case when = 1, ( ) is the Ruscheweyh derivative of ( ) (see [8] 
where , is the generalized Bernardi-Libera-Livingston integral operator (see [9] );
), where ( ) is the fractional integral of of order − when −∞ 0 and fractional derivative of of order when 0 1. e extended fractional differintegral operator ( , ) was introduced and studied by Patel and Mishra [10] . e fractional differential operator ( , ) with 0 1 was investigated by Srivastava and Aouf [11] . e operator ( ,1) = was introduced by Owa and Srivastava [12] (see also [13] [14] [15] In recent years, many interesting subclasses of analytic functions, associated with the Dziok-Srivastava operator , , ( 1 ) and its many special cases, were investigated by, for example, Dziok and Srivastava [5, 20] , Gangadharan et al. [21] , Liu and Noor [18] , Liu [22] , Liu and Srivastava [23] , and others (see also [19, [24] [25] [26] ). In the present paper, we shall use the method based upon the differential subordination to derive inclusion relationships and other interesting properties and characteristics of the Dziok-Srivastava operator , , ( 1 ).
Main Results
Unless otherwise mentioned, we assume throughout the sequel that 0; 
that are analytic in , we write 1 = . In our present investigation, we shall require the following lemmas.
Lemma 1 (see [2] ). Let ℎ be analytic and convex (univalent) in with ℎ(0) = 1 and . If
then, for 0 and ℜ( ) 0,
and is the best dominant.
Lemma 2 (see [1] 
where 
From (20) and (22), we have 
then (24) may be written as
By using a well-known result (see [28] ) to (26) we obtain that
or, equivalently,
where is analytic in , and 
To see that the bound 2 − / cannot be increased, we consider the function
Since
we easily have that satis�es (20) and
as ℜ − . is completes the proof of eorem 4. 
Using (33) and (38), we have
Now for all real ≤ − + 2 /2, we have
where is the positive root of (35). Note that for , , and
we have ℎ − ≤ and ℎ 2 − − 2 < . is shows + . Hence for each , . By Lemma 2, we get ℜ{ , and this proves (34). where is given by (19) .
Proof. Using (42) and the identity (22) , it follows that On differentiating (47) followed by a simple calculation, we get
Let ℎ be the function which maps onto the angular domain { ( ) 1 arg{ ( ) with ℎ(0) = 1. By using (43) in (48), we get
Further, an application of Lemma 1 yields ℜ{ ( ) 0 in and hence ( ) 0 for . Suppose there exist two points 1 such that the condition (28) is satis�ed. en by Lemma 3, we obtain (18) under the constraint (19) . erefore, we have 
